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Abstract
Semantic W3C standards provide a framework for the creation of knowledge bases that are extensible,
coherent, interoperable, and on which interactive analytics systems can be developed. A growing number
of knowledge bases are being built on these standards— in particular as Linked Open Data (LOD)
resources, and their availability has received increasing attention in industry and academia. Using LOD
resources to provide value to industry is challenging, however, and early expectations have not always
been met: issues arise from the alignment of public and experimental corporate standards, from
inconsistent URI policies, and from the use of internal, non-formal application ontologies. To add to this,
often the reliability of resources is problematic, from service levels to SPARQL endpoint uptime to URI
persistence. Not the least, in many cases provenance issues have not properly resolved, and there are
serious funding concerns related to government grant-backed resources.
For this reasons, an integrated data appliance (iDA) preloaded with semantically integrated public
knowledgebases provides an enterprise-ready “Semantics In-a-box” solution to address those
shortcomings effectively. As public datasets exist in many revisions over time, registered and mirrored on
many places, with registries often out of date or containing conflicting information, several initiatives have
been currently proposed at the W3C and in consortia and industry alliances to align interlinked datasets
(such as using vocabulary of interlinked datasets, VoID or PROV-O). For the end user, the dilemma of
having to deal with such obstacles as additional non-trivial data mapping as well as the need to have rich
authoring, licensing, provenance and versioning (such as developed in PAV) included with the data
creates another barrier in broad application of semantically contextualized, integrated experimental and
public datasets.
This can be remedied. Using an iDA on a preconfigured enterprise-ready hardware containing
semantically integrated sets of public knowledgebases out-of-the-box and providing controlled versioning
and maintenance cycles solves this predicament. Integrated client and web applications to visualize
explore and query the RDF graphs from a common UI reduce barriers to entry for end users and focus
primarily on its scientific utility.
By means of such an approach to better understanding and characterization of toxicity, we show how,
starting from semantically integrated experimental results from multi-year toxicology studies performed on
different platforms (genomic and metabolic profiling), iDA-hosted public life sciences resources (UniProt,
Drugbank, Diseasome, SIDER, Reactome, NCBI Biosystems) can be used to provide models for
classification of toxicity types in pre-clinical settings. Due to already pre-aligned RDF with detailed and
accurate provenance and versioning, a better a priori determination of adverse effects of drug
combinations can be achieved much faster and at much less effort. Rich SPARQL queries allowed to
quickly correlate responses across unrelated studies with different experimental models, and to validate
system changes associated with known common toxicity mechanisms.
The time and money saved from such an approach has huge socio-economic benefits for drug
companies and healthcare alike. Having linked data available in one appliance together with experimental

results makes it easy to employ Semantic Web technologies worry free, and, as such, to promote a better
understanding of biological systems more readily..
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